The current article presents the problems of agricultural production, including the sustainable system of farming, related to servicing agricultural vehicles and machines. It discusses solutions which ensure support for sustainable development. Moreover, it presents research into maintenance of agricultural vehicles and machines conducted by an authorised service in the aspect of the distance between the site where the works are performed and the premises of the company. It also presents the structure of service orders for four radii measuring r = 0 km, 0 km < r ≤ 50 km, 50 km < r ≤ 100 km and r > 100 km. The study was conducted in the years 2003-2013 in an enterprise which offers authorised servicing. The structure of 17,402 service orders executed in the company's garage (r=0) and those executed on farms or under field conditions (r>0) were represented graphically and analysed statistically with the use of the R programme.
INTRODUCTION
A sustainable system of farming which prevents the loss of organic matter in soil requires increased expenditures on agricultural activities. The promotion of such a method has been supported for years by subsidies from subsequent European Union programmes. Sustainable agriculture, introduced as part of the Rural Development Programme for the years [2007] [2008] [2009] [2010] [2011] [2012] [2013] , is continued as part of agricultural-environmental-climatic Package 1, which is in force in RDP for the years 2014-2020. An element which supports the rational use of natural resources and the limiting of the negative effect agriculture has on the environment is, to a significant extent, the up-to-date maintenance of agricultural vehicles and machines. Ensuring timely completion of agrotechnical works both influences the effectiveness of farming activities and optimises their effectiveness in the aspect of affecting the environment. However, a necessary condition is to possess technically fit agricultural vehicles and machines as well as the guarantee of restoring them to usefulness quickly by a service station. Contemporary agricultural production, especially on larger farm areas, makes use of modern and efficient vehicles and machines produced by international concerns. The producers have built an up-to-date structure in Poland which distributes products and replacement parts as well as offers comprehensive maintenance services (Juściński 2012a (Juściński , 2012b Cupiał 2012, 2013; Tomczyk 2015) . The distribution of users of vehicles and machines is uneven both across the country and particular voivodeships. Service orders are made by users living at various distances from dealerships. In order to reduce the costs of transporting brokendown agricultural vehicles and machines, as well as the time of repairing them, various forms of executing orders are employed (Buchwald and Staszak 2013 , Rzeźnik et al. 2015 , Skrobacki and Ekielski 2012 . Maintenance services conducted in service stations constitute only a part of the demand for servicing, as an increasing number of orders is realised by mobile servicing teams in the field (Juściński 2012c , Niari et al., 2012 . Maintenance services on modern vehicles and machines are performed in an area with a radius measuring at least several dozen kilometres. It creates difficulties in managing various works aimed at fixing operational failures or conducting repairs or inspections. A random configuration of types of works and their geographical location is a logistic challenge for the servicing department. Farmers' universal access to information and communication technologies provides support for maintenance services, as it facilitates making arrangements and reduces the time of waiting for repairs to be made Kobuszewski 2011, Cupiał et al., 2015) . It should be stressed that ensuring an optimal level of service, in face of varying demand, generates high fixed costs of the functioning of maintenance services (Gazzarin 2014, Gazzarin and Lips 2013) . It is only possible for mechanics to travel to execute individual orders in the months when demand is low. One method to increase the rate of utilising time for effective work of servicing teams is to execute several orders on subsequent customers' premises during a single trip.
MATERIAL AND METHODS
The aim of the conducted market research was the identification and analysis of the demand for the maintenance of agricultural vehicles and machines realised by authorised services in the aspect of the distance between the place of performing works and the premises of the company. The study concerned four radii (distance): r = 0 km, 0 km < r ≤ 50 km, 50 km < r ≤ 100 km and r > 100 km. Statistical analysis of inspections and repairs was conducted for r = 0 km and r > 0 km, or for services in the company's garage and all works in the field. The research conducted in the years 2003-2013 concerned servicing departments which offered maintenance services for agricultural vehicles and machines. Inspection and repair orders executed on the premises of service stations, on farms and under field conditions involved agricultural tractors produced by John Deere, Zetor, Pronar, Same, Deutz Fahr and Lamborghini. Maintenance services were also performed on agricultural machines produced by such concerns as John Deere, Kuhn, Väderstad, Manitou, Lemken, Kongskilde, Joskin and Hardi, as well as machines produced by Polish enterprises which together form Unia Group. The maintenance services of agricultural vehicles and machines performed by the servicing department in company garages (r=0) and the works conducted by mechanic teams on farms and under field conditions (r>0) were ordered in the form of monthly observations. The statistical analysis of maintenance services of agricultural vehicles and machines was conducted with the use of the R programme (Aczel and Sounderpandian 2009, Crawley 2013 ).
RESEARCH RESULTS
During 11 years of research, servicing centres realised in total 17,402 orders in company garages, on farms and under field conditions. The distribution of maintenance services on a monthly basis is presented in a histogram (Fig. 1) .
The research into the structure of the territorial configuration of service orders confirmed:
 10,616 service orders with r=0 km,  1,297 service orders with 0 km < r≤50 km,  1,687 service orders with 50 km < r≤100 km,  3,802 service orders with r>100 km. The structure of the number of inspections and repairs of agricultural vehicles and machines conducted by service stations attests to a large representation (39%) of orders executed in the field. It constitutes a significant condition for reducing the time necessary for executing the order, and thus reduces the costs of business activities (Fig. 2) . Optimisation of time and costs is particularly important in the aspect of sustainable system of farming.
DISCUSSION
The value of seasonal indices for maintenance services of agricultural vehicles and machines conducted at the premises of the company's service station is presented in Fig. 3 . In the first quarter of the year, the number of works performed by the service station was less than the reference level by, respectively, 45.14%, 39.14% and 4.0%. The period when no agrotechnical practices are carried out and therefore there is a reduction in the use of vehicles and machines was characterised by decreased demand for their servicing. As a result of seasonal variations, after the beginning of spring agricultural works, an increase in the number of service orders was noted, with their value higher than the average level by 19.42% in April. In subsequent months, seasonal demand for maintenance services was gradually increasing. The harvest of cereals and root crops from July to September resulted in a maximum increase in demand, with indices reaching the values of, respectively, 21.8%, 32.3% and 27.8% above the reference level. As a result of seasonal variations, after agricultural works were finished, there was a decrease in the number of orders, and seasonal indices were lower by respectively 19.5% and 13.4% than the average level.
The value of seasonal indices for maintenance services of agricultural vehicles and machines conducted on farms and under field conditions (r>0) is presented in Fig. 4 . In January, February and March, the number of services performed by servicing teams was lower than the reference level by, respectively, 55.1%, 42.9% and 7.8%. Seasonal variations resulted in a radical decrease in demand for maintenance services conducted in the field during the winter period, as in general, weather conditions in Poland make it impossible to perform such tasks. The period of spring agricultural works brought about an increase in the number of orders for inspections and repairs executed by servicing teams. From April to July, seasonal indices were higher than the reference level by, respectively, 16.3%, 24.5%, 14% and 20%. The period of cereal harvest in August marks the seasonal maximum demand for maintenance services conducted in the field. It was then that index reached the value of 53.7% above the reference level. In September and October, during root crops harvest and autumn agricultural works, seasonal indices were slightly above the reference level. After the end of agricultural works, a seasonal decrease in the number of orders was noted, and seasonal indices in November and December amounted to, respectively, 12.1% and 24.3% below the average level.
CONCLUSIONS
1. Demand for servicing of agricultural vehicles and machines carried out in service stations (r = 0 km) as well as on farms and under field conditions (0 km < r ≤ 50 km, 50 km < r ≤ 100 km and r > 100 km) varied over the period of the research. The number of inspections and repairs carried out increased during the majority of the studied periods. The creation of a large population of vehicles and machines in the area served by a dealer dynamised the increase in the number of conducted maintenance services.
2. The structure of the obtained values of seasonal indices constitutes a basis for concluding that agrotechnical works and practices considerably affect cyclical changes in demand for servicing agricultural vehicles and machines. As a result of seasonal variations, there was a radical reduction in demand for servicing during the winter months, when no agricultural works are carried out. Seasonal variations, in turn, caused an increase in demand for servicing in the spring and during cereal harvest and autumn agricultural works.
3. Services carried out in the field (r > 0 km) provide important support for agricultural production, and in terms of sustainable agriculture, they optimise its efficiency. Activities of servicing teams in the field constitute a serious organisational and logistic challenge, which needs to undergo ongoing verification in order to optimise mechanics' time of work and to reduce distances they travel to customers.
